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(54)Ha3BaHHeH3o6peT€HHa:KOHflEHCATOP C flBOftHHM SJIEKTPHHECKHM CJIOEM 
(57) Abstract 

The invention pertains to electrical engineering and can be used in the manufacture of electrical energy storage 
devices. The aim of the invention is to enhance the electrical characteristics of capacitors. To that end, use is made of an 
oxide-nickel electrode paired with an electrode made from a carbon fibre material, and an aqueous alkaline or carbonate 
electrolyte. In order to boost power, the carbon material used for one of the electrodes is plated with nickel or copper. 
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3Heprrao. 

^ H3 ° 6peTeHM " noBMiueHHe Mwxinnwau xapaKTep„cTHK 
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yrapqnndl Maxepnaji , HcnonbayeMbiH mroronn^ o«Horo „ 3 ^eKxpoaoB , 
MexajuiH3HpoBaH HraceneM hjih Me«bio. 
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KOHAEHCATOP C ABOftHMM 3JIEKTPHHECKHM CJIOEM 

06jiaCTb TeXHHKH 

5 H3o6peTeHHe othochtch k o6nacTH 'sjiexTpoTexHHXH h Moacer 6biTb 

Hcnojib30BaHO ana co3J5aHHH KOH^eHcaTopoB, aiacyM y jiHpyK) iijhx 3 Jieicrp hh ecxyio 

3HeprHK), KOTOpbie MOHCHO HCnOJIB30BaTb XaX HCTOHHHKH IIHTaHHH B pa3JIHHHOH 

annapaType (nacax, 3BM, TeneBH30pax, paoHonpneMHHxax h t^.)> a TaioKe juw 
aBapHHHUx CHcreM 3HeprocHa6»eHH5i h ajih 3anycxa ABHraTenefi BHjnpeHHero 
10 cropaHHH, HanpHMep aBTOMo6HJibHMx. 

Eonee KOHKpeTHO oho othochtch x xonaeHcaTOpaM, nojiyMHBiiiHM Ha3BaHHC 

KOWeHCaTOpU C flBOHHMM SJieKTpHHeCKHM CJIOeM , M flBOHHOCJIOHHbie 

KOHmeHcaTopw" CUK). 

1 5 ypOBeHb TeXHHKH 

H3BeCTHbI KOH^eHCaTOpbl C ABOHHblM 3JieXTpHHeCXHM CJIOeM (£K), c 
aCHZIJCHM 3JieKTpOJIHTOM H 3JieXTpOflaMH, BbinOJIH6HHbIMH H3 pa3H006pa3HbIX 

MaTepnajiOB c 6ojibiiiOH yaenbHOH noBepxHOCTbio (cm. HanpHMep, naTeHTbi CUIA 
20 Xs 4313084 (1982r) h Jfe 4713734 (1987r):, na T eHT <DPr 3210420 (1983r). 
HaHJiynuiHe pe3ym»TaTbi AOcrarHyTbi npn Hcnojib30BaHHH b xanecrBe MaTepnajia 
aneierpoAOB pasmrqHbix axTHBHpOBaHHbix yrnefi. YaejibHaH eMxocrb TaKHX 
KOH^eHcaTopoB npeBbiinaeT 2 O/cm* , a HcnoJib30BaHHe anpoTOHHbix sjicxtpojihtob 
no3BOJiHer yBejiHHHTb pa6onee HanpnaceHHe jjo 2-3 B (naTem CIUA Jte 4697224 
25 (1987r), Nat. Techn. Report - 1980, 26 2, p.220-230. 

OflHaxo Hcnonb30BaHHe yraepoflHbix m aTepH aJiOB h opraHHHecxnx 
pacTBOpHTejien He no3BOJineT noJiyHHTb Heo6xo£HMbix b OTAejibHbix cjiy^anx 
bucokhx MomHOCTHwx xapaxTepHcrax RK H3-3a 6ojibinoro BHyrpeHHero 
conpoTHBJieHHK , oSycjiOBJieHHoro hh3xoh npoBOAHMOCTbio yrjiH h ajieicrpoJiHTa. 
30 YBejiHHeHHe pa3panHo-3apa^Hbix tokob RK AOcraraeTCH cob ep m chctb ob shh eM 

KOHCTpyKUHH SJieXTpOflOB, HanpHMep, npHMCHeHHCM AOSaBOK 3JieKTpOnpOBO«HbIX 

CB«3yiomHx h hc n o Jib3 ob aHH eM BOJioKHHCTbix yraepoAHbix m aTepH aiiOB (Carbon - 
1990, 28 N 4 p 477-482, Radio-Ferusehen-Eletron, 1990, 39,N2, p.77-800). 

HaH6o;iee 6jih3khm x 3aHBJineMOMy H3o6pereHHK> no TexHHnecxoH 
35 cymHOCTH h AocraraeMOMy 3<i>(j>exTy hbjihctch ffK c nojmpH3yeMbiMn sjiexTpo^aMH 
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H3 yrJiepoOToro aKTHBHpoBaHHoro BOJioxna, onncaHHufi b W.Halliop et all, b Low 
Gost Supercapacitors. Third International seminar on double layer capasitors and 
similar energy storaqe devies. Florida, 1993. OnncaHHMe MeMeHTbi 

UHJIHHflpHHeCKOH <J)OpMbI AHaMeipOM 7 HJIH 13 MM H BWCOTOH 27 MM HMeiOT 

5 pa6oqee HanpaaseHHe 1,8 B, eMKOCTb ot 0,1 ao 10 <D h pa3paOHMH tok flo 1 A. ffK 
Ta6jieTOHHOfi KOHCTpyicqHH jjnaMerpOM 9,5 mm h bmcotoh 2,1 mm 3apjuKaK>Tca ao 
HanpraceHiw 2,4 B, HMeeT eMKocrb 0,33 <t> h BHyrpeHHe conpoiuBJieHHe 40 Om. 

PacKpuTHe cymHOCTH H3o6pereHHH 

10 

HecMOTpn Ha HajiHHHe 3HaHHTejn»Horo ™cjia H3BecTHwx pemeHHH no 
ycoBepmeHCTBOBaHHio otohhocjiohhlix KOHaeHcaTopoB npoflOjDKaeT ocTaBaTbca 
amyajibHOH 3aaana noBbiuieHiM hx yaejibHbix xapaicrepHCTHK. Tax, b HacTHOcro 
AOCTHraeMbie roBecTHWMH KoimeHcaTopaMH ypOBHH sJiexTpHHecicHx napaMeTpoB 
15 He no3BOiwiOT ycnemHO Hcnojib30BaTb hx ajw 3anycKa ABHraTejieH BHyrpeHHero 
cropaHHH. 

PeuieHHe 3toh 3aflara flOCTHraercH onHCbraaeMbiM aajiee H3o6peTeHHeM, 
cymHOCTb KOToporo 3aKJnoHaeTCii ,b Hcnojn>30BaHHH b oahom KOHaencaTope 

3JieKTpOflOB, BbinOJIHeHHblX H3 pa3JIHHHbIX M aTepHaJIOB , a HMeHHO OflHH H3 

20 MempoflOB BbinojiHeH H3 yraepoAHoro BOJiOKHHcroro MaTepnana (icaic h b 
H3BecTHbix flK), a flpyrofi - OKCHflHOHHKeneBWH. Ejiaroaapa TaxoMy coneraiano 
aBTOpaM HeoxcHAaHHO yaajiocb MHoroKparao yjiyHimrrb ocHOBHbie 
xapaicrepHCTHKH KOH^eHcaTOpOB. Tax yaenbHaa eMKocn, xoimeHcaTopa 
B03pacTaeT b 8-10 pa3. nojiyneHHwe pe3yjibTaTbi eme 6ojiee yjiyraiaioTCH, earn 

25 3JieicTpofl H3 yraepoAHoro MaTepnajia 6y»er MeTajuiH3HpOBaH HHxeneM hjih Mejjbio 
no coaepacamw 9-60 Macc.%. 

Oco6eHHOCTbio flaHHoro H3o6peTeHHH HBJMercH Taioice Hcno;ib3yeMbift 
sjieiopojiHT - boahuh pacrBop xap6oHaTa hjih rropoKCHaa menoHHoro MeTajuia c 
KOHixeHTpaimeH cooTBercrBeHHO 0,01-3 h 3-7 MOJib/ji. 

30 

IIpHMepbi ocymecTBJieHiw H3o6pereHH£ 

CymHOCTb npeAnaraeMoro H3o6pereHH5i noflCHHerca cJiejjyiomHMH 
npHMepaMH. 
35 npHMep 1 
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3jieicrpofl H3 yrjiepoflHOH ncaHH tojuuhhoh 0,35 mm hmcji yaejibHyio 
noBepxHOCTb 900-2000 mVt. Tokocmm H3roTOBJieH K3 nep(J)OpHpoBaHHOH 
HHKeneBOH 4)OJibrH tojiiuhhoh 0,05 mm. 

MerannoKepaMHHecKHH OKCHflHOHHKejieBbift aneicrpofl tojuuhhoh 0,35 mm 
5 HMen yaeJibHyio eMKOCTb 0,4 Ah/cm 3 . 3jieKTpojmTOM cji>okhji pacraop rnnpoxcH«a 
KanHH c KOHueHTpauHefi 6 moju>/ji, cenapaTop - KanpoHOBaa ncaHb c tojiuxhhoh 0,2 
mm. SjieicrpojmbiH 6jiok noMemeH b MeranjiHHCCKHH Kopnyc c ra6apirraMH 

50x24x1 1 MM H 3arepMCTH3HpOBaH. 

IIpHMep 2 

10 B OTJiHHHe ot npHMepa 1 , ra6apHTbi RK 26x8x50mm. 

npHMep 3 

B OTJiHHHe ot npHMepa 1, yraepoflHafl ncaHb MeTajuiH3HpoBaHa hmkcjicm 
3jieKTpojiHTHHecKHM cnoco6oM flo coflepxcaHHH HHxera 20 Macc.%, a ra6apHTbi RK 
50x12x11 MM. 

15 3jieKTpHHecKHe xapaicrepHCTHKH RK, b cootbctctbhh c npHBefleHHbiMH 

npHMepaMH npHBe«eHbi b Ta6;iHue b conocraBJieHHH c paccMirraHHbiMH 
napaMCTpaMH npoTOTHna , 3a KOTOpbiii npHrorr KOHfleHcaTop, onHcaHHWH Halliop 
at all. 

20 Ta6jiHija 
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H3 TaGjiHuw oieayeT, hto H3roTOBJieHHbie b cootbctctbhh c npeanaraeMbiM 
K3o6peTeHH6M #K MHoroKparao npeBocxoxwT npoToran no yaejibHbiM 
3JieKTpHHeCKHM xapaKTepHcnucaM. 
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OOPMYJIA H30BPETEHHH 

1. KoweHcaTop c pofiHHM 3JieicrpHHecKHM cnoeM, coaepacaumfi 

3JieKTpOfla H 3KHflKHH 3JieiCTpOJIHT, OTJIHHaiOmHHCJI TeM, WTO OflHH H3 3JieKTpOflOB 

5 BwnojiHeH m yrjiepojmoro BOjiOKHHCToro MaTepaajia, a BTopoS 

OKCHJtHOHHKeneBUH. 

2. KoweHcaTop no n.l, OTJiHuaiomHHCH tcm, hto o«hh H3 3Jieicrpo,aoB 
BwnojiHeH H3 yniepoAHoro BOjiOKHHCToro MaTepHajia, MerajinH3HpOBaHHoro 

HHKCJieM HJIH MQJXbK) flO COflepXCaHHH HX B KOJIHHCCTBe 9-60 MaCC.%. 

10 3- KonAeHcaTop no n.l -2, OTJiHHaK>mHfica TeM, hto b xanecTBe 3Jieicrpojnrra 

HcnojiwoBaH BOflHWii pacrBop Kap6oHaTa mejio<raoro MeTaraa c KOHuempamieH 
0,01-3 mojib/ji. 

4. KoH^eHcaTop no n.1-2, OTJiHHaK>mHHca TeM, hto b KanecTBe sjieiapojiirra 
Hcnonb30BaH bootmh pacrraop raflpoKCHfla mejiOHHoro MeTaraa c KomjeirrpauHeH 
15 3-7MOJib/ji. 
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